In this paper, a novel control method by using parallel online mixing and supplying technology for glue system with multi-input, strong coupling and nonlinear was provided. The neural network controller design method is adopted to design the intelligent controller, in which one as the main controller and the other one as the identifier to revise main controller. Both advantages and disadvantages of the two neural network controllers were analyzed. Simulation results showed that both methods obtained a more favorable effect than the traditional control method.
Introduction
The parallel online mixing and supplying glue system of MDF (Medium Density Fiberboard) is a large-scale and complex process. In the Medium Density Fiberboard (MDF) production, the mixed and supplying glue is the main symbol of the production technology level. The control object is highly nonlinear, time-varying and delayed, hence it is difficult to establish accurate mathematical model. Traditional classical control theory is hard to meet the control requirements. Whether to achieve the requirement of accuracy supplying glue is a vital mark of measuring the technical merits of the mixing and supplying glue system [1] [2] [3] .
The production of MDF is a technology-intensive production process, requiring excellent performance of equipment and high degree of automation. However, in the production of MDF, the using of glue consumes about one third of total cost [4] [5] . The inaccurate ratio of raw glue with all kinds of subsidiary additives will lead to the unstable of physical performance. Such as bending strength, tensile strength, bibulous ply expands rate, etc. Supplying glue is too high or low, will result in inferior quality product, even the waste of raw materials, and increase the cost of production [6] [7] . On the other hand, intelligent control theory reflects the superiority of dealing with complex problems. Neural network (NN) as part of intelligent control theory has self-adaptive, self-learning and fault tolerance ability, especially can model and optimize the inaccurate modeling.
In this paper, the intelligent method via using NN was introduced to control such nonlinear system. Simulation results showed that the presented method is feasibility and effectiveness.
Adjustable Glue Craft
The traditional way is putting materials one by one, all materials through the same pipe into the mixed glue tank, then stored. Due to different materials have different adhesiveness, so when the materials flow through the pipe, they may become sticky or even block the pipe. For the above shortcomings, this paper will adopt parallel online mixing and supplying glue system as shown in figure 1 .That is to put different kinds of curing agents and water and additives into the mixed glue tank separately through their own pipe, at the same time, we supply the glue when the glue is mixing. So there is no glue left. This is not only improved the efficiency of glue, but also once appears, accident, each material pipe closed, avoiding due to the unfinished mixed glue cause the waste of material.
Supplying glue stage was prepared in accordance with the glue and wood fiber 15/100 proportion accurately mixing [7] . The adding of each material is adjusted by variable frequency pump. The quantity of flow of each material is detected by electromagnetic flow meter. The data from each sensor control the motor speed and the adding of materials, achieving the precise control of mixing and supplying glue. 
Design of Intelligent Glue System
In mixing and supplying glue system, measured parameters are various, and the environments are always fluctuating, exist many uncertain factors of interference. Though trying to establish a system model, but the limiting factor is more. We do not accurately describe the whole process of the mixing and supplying glue. Neural network contacting with the various objects have complex non-linear and uncertainty. It is especially good at processing problems of pattern recognition and space mapping.
For some problems that difficult to use word to describe the rules, the neural network of learning and adaptive ability is much higher superior than other artificial intelligence technology. Therefore, it is beneficial for the mixing and supplying system that the process is complicated, the information is various and the model is inaccuracy.
Suppose N is a feed forward neural network, given samples are K . The p sample is iterative learning. Suppose at t time the network weights and threshold matrix is ( ) 
Whereα is the iteration step length.
When calculate the ( ) ( )
, we introduce the concept of "error". Set "error" of the i neuron of the l layer as ( ) i l δ :
( ) i I l is the net input of the i neuron of the l layer.
Rumelhart deduced the recursive relations of "error" in different layers [5] .
The formula has distinct physical significance. That is the error back propagation along the network. Using "errors", the gradient can be expressed as ( )
Where, ( ) figure 3 , the structure of mixing and supplying glue system is complex. Using PID controller is difficult to meet the control precision, even can not finish control requirements. Through the neural network self-learning and adaptive ability to correct and optimize PID controller, thereby achieve expected output values. The prior channel uses the traditional PID controller, but due to the lagging and nonlinear of the glue, causing overshoots even concussion. Therefore using neural network real-time monitor the deviation e . According to the learning algorithm [9] , adjusting the PID controller for online to make the output can be accurately with input.
Simulation Analysis
The paper adopts three layers of BP neural network, using laboratory data to train the neural network. According to the flow of the glue and fiber to predict the speed of the motor, and achieve real-time adjustment so as to ensure accurately supplying glue. Suppose the transfer function for the controlled object is ( ) It can be seen from the table that the output of neural network is accurately following the change of the input. The design error performance curve of neural network is shown in figure 4 . PID controller is used to control the system in prior channel. But because of the nonlinear and the lag of the system, lead to the regulate quality becoming poor. So we adopt neural network to supervise the system and dynamically change PID parameters. We also take three layers of BP neural network. Input layer has two neuron nodes and the output layer has three neurons which respectively correct proportion coefficient P, differential coefficient I and integral coefficient D. Hidden layer neurons automatically configured. Activation function is ( ) ( ) According to the learning principle of neural network, the PID simulation results are shown in figure 6:
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Summary
In this paper, a novel method of controlling mixing and supplying process is proposed. The parallel online mixing and supplying technology for glue system with multi-input, strong coupling and nonlinear was provided. The NN algorithm is used to optimize the PID parameter of control system. The control system developed in this study may be applied in industrial glue system, with a clear potential for improved quality and increased speed of drying.
